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Two approaches in terms of High-Resolution Computed Tomography (HRCT) and Positron
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- A smart and operator independent system to delineate tumors in PET studies

These approaches are used as a Medical Decision Support System to enhance the current
daily methodology performed by healthcare operators.
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Examples of CT scans that are positive for COVID-19.

Xingyi Yang, Xuehai He, Jinyu Zhan, Yichen Zhang, Shanghang Zhang, Pengtan Xie
COVID-CT-Dataset: A CT Scan Dataset about COVID-19. arXiv:2003.13865

alessandro.stefano@ibfm.cnr.it



mailto:alessandro.stefano@ibfm.cnr.it

@ Consiglio Nazionale delle Ricerche
Roche >»+< Ricerca

“| |stituto di Bioimmagini e Fisiologia Molecolare (BFAM)

ORIGINAL ARTICLE

B ————— on Multcisplnary

] . . o Respiratory Medicine

lal0) diagnostics MDPI :

’ Assessment of Lung Cancer Development in
N Idiopathic Pulmonary Fibrosis Patients Using
2 Performance of Radiomics Features in the Quantitative High-Resolution Computed Tomography Rt e e fient ith ()
3 Quantification of Idiopathic Pulmonary Fibrosis A Retrospective Analysis ASSEESHTIE OF stlviva M Paticits Wi
4 fl'Om HRCT Stefano Palmucci MD,* Sebastiano E. Torrisi MD,} |d|0path IC pulmonary fl brOSIS usl ng

Daniele Falsaperla, MD,* Alessandro Stefano, PhD,} . . .
5 Alessandro Stefano', Mauro Gioé&, Giorgio Russo”, Stefano Palmucci?, Alfredo G. Torcitto, MD,* Giorgio Russo MD,} Mauro Pavone, MD,} q uant'tat've H RCI- IndeXES
% 2 e . " e 1 Ada Vancheri MD,} Letizia A. M. , MD.* E ele Grassedonia MD,§
6 5"—"‘-5'1;”“3 F : le Torrisi’, 5 1 Bignardi®, AntomD-Ba!ille’, Albert ‘(;,(m‘;:;:.g"nhumm ’l’!l,;’ ll Silz’:l:n;’ugliri A;l'),.:[";:u‘u I::il-;:crz:;”;ll).# Sebastiano Emanuele Torrisi'"'@, Stefano Palmucci®!, Alessandro Stefano®, Giorgio Russo’,
7 Comelli*!, Viviana Benfante', Gianluca Sambataro*’, Daniele Falsaperla®, Sara Tomassetti MDY Venerino Poletti MD,** Antonio Basile, MD,* Alfredo Gaetano Torditto?, Daniele Falsaperla?, Mauro Giog*, Mauro Pavone', Ada Vancheri', Gianluca Sambataro'”,
8 Alfredo Gaetano Torcitto’, Massimo Attanasio?, Anthony Yezzi® and Carlo and Carlo Vancheri MD, PhD} Domenico Sambataro®, Letizia Antonella Mauro?, Emanuele Grassedonio®, Antonio Basile? and Carlo Vancheri'
9 Vancheri*
Albert Lomell; Llaudia Loronnells, Giorgio Russo, Navdeep Dahiya, Viviana Renfants, Stefano Palmucei Antonio Basik, Larfo Vanchers Anthony Yezzi and Alessandra Stefan.
Lung segmentation on high-resolution computerized tomography images using deep learming:
a preliminary step for radiomics studies
queop\UERO‘(W/%
& k
g .
y
%9 < Centro diRiferimento Regionale 44
o A
perieMalattie Rare ceiPolmone X

alessandro.stefano@ibfm.cnor.it



mailto:alessandro.stefano@ibfm.cnr.it

COVID-19 : Unsupervised Lung Segmentation for Radiomics Studies

coronacases_001 coronacases_001

We use an innovative and fast deep learning
algorithm whose purpose is to tackle the
real-time,  three-dimensional,  fully
automated segmentation task of HRCT
datasets.

zoom to fit 151 of 301 zoom to fit 257 of 5

coronacases_001
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COVID-19 : Unsupervised Lung Segmentation for Radiomics Studies

oronacases_001 coronacases_001

After automatic segmentation, we extract
radiomics features and we use a novel
feature selection approach to identify a

relevant prognostic model to differentiate

between patients with COVID-19 and other
lung diseases (fibrosis, pneumonia, cancer,

zoom to fit 151 of 301 zoom to fit 257 of 5 Et[:)

coronacases_001
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From IPF to... COVID-19
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Ihe features of IPF are fibrotic regions and honeycombing.

I1PF and COVID-19 can share radiological features, namely ground glass opacities and consolidation, but they are not defining IPF features.
Both LOVID-19 and IPF may result in inflammation, even so the typical characteristics on [T between LOVID-19 and IPF are not the same.

8o, a neural network trained exclusively on IPF data will almost certainly not perform well on COVID-19 cases, especially those with diffuse
consolidation.
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Albert Lomell; Llaudia Loronnells, Giorgio Russo, Navdeep Dahiya, Viviana Benfants, Stefano Palmuccei Antonia Basile, Larlo Vanchers Anthany Vezzi and Alessandro Stefans.
Lung segmentation on high-resolution computerized tomography images using deep learning:

a preliminary step for radiomics studies

A retraspective analysis of interstitial lung disease (Policlinico-Vittorio Fmanuele Hospital of Latania)
FPatients with an unenfanced suping, volumetric thin-section [T exam (o more than [Z5 mm)

47 IPF patients

[he majority of patients in our study were male (age > 2l years)

Iwao different [T scanner:

o [ studies obtained using the [T Phillps scanner have a matrix resolution of 7200 x 720
o Sl studies obtained using the [T GF scanner hiave a matrix resolution of 677 x 677
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Albert Lomell; Llaudia Loronnells, Giargio Russo, Navdeep Dahiya, Viviana Benfants, Stefano Palmucei Antonio Basik, Larfo Vanchers Anthony Yezzi and Alessandro Stefans.
Lung segmentation on high-resolution computerized tomagraphy images using deep learming:

a preliminary step for radiomics studies

first we resampled all datasets to isotropic voxel size with the same matrix resolution,
[o overcome imbalanced data and limited smount of available labelled data issues, we:
 /implemented ad-hoc pre-processing process based on the loss function

e gpplied a suitable data augmentation techmigue

 gdapted the origingl three different Deep learning Methods
 ysedthe k-fold strategy.

o USL ~ 36%
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Albert Lomell; Llaudia Loronnells, Giargio Russo, Navdeep Dahiya, Viviana Benfants, Stefano Palmucei Antonio Basik, Larfo Vanchers Anthony Yezzi and Alessandro Stefans.
Lung segmentation on high-resolution computerized tomagraphy images using deep learning:

a preliminary step for radiomics studies

When computations are performed on CPUs, the proposed DI takes less than Z minutes, while
UI-NET takes more than 25 minutes.

o Using 6Pl Zls versus 465 .
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Albert Lomell; Llaudia Loronnells, Giargio Russo, Navdeep Dahiya, Viviana Benfants, Stefano Palmuccei Antonio Basik, Larfo Vanchers Anthony Yezzi and Alessandro Stefan.
Lung segmentation on high-resolution computerized tomography images using deep learming:
a preliminary step for radiomics studies

As a matter of fact [l approaches, such as radiomics studigs, are very sensitive to different image features as reconstruction kernels,
resolution, image quality, etc.

We have tried the segmentation of a public dataset with very different image features (https./7wiki.cancerimagingarchive.net: [T Siemens
Biograph 40 scanner with a thin-section of 5 mm. In our study, the section is < [Z5 mm being HRLTs) obtaining poor results.
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[he next step... LOVID-19
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MosMedDats: COVIDIG 1000 Dataset

Ihis dataset contains anonymised human lung Llscans with COVID-19 related findings, as well as
without such findings provided by medical hospitals in Mascow, Russia.

A small subset of studies (50) has been annotated with binary pixel masks depicting regions of interests
(ground-glass opacifications and consolidations)

LT-0 (/studies/CT-0 directory)- normal lung tissve, no LT-signs of viral prevmonia.

LT-1 ( /studies/[T- directory)- several ground-glass opacifications, involvement of lung parenchyma is /ess than Zo2s.
LT-7 ( /studies/LT-Z directory): ground-glass opacifications, involvement of lung parenchyma is between 25 and 50%.
LT-5 ( /studies/UT-3 directory): ground-glass opacifications and regions of consolidation, involvement of lung
parenchymais between 50 and 737%.

LT-4 ( /studies/['T-4 directory)- diffuse ground-glass opacifications and consolidation as well as reticular changes in
lungs. Invalvement of lung parenchyma exceeds 737%.

alessandro.stefano@ibfm.cnr.it
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MosMedData: Chest CT Scans with COVID- 19 Related
Findings
Sergey Morozov, ) Anna Andreychenko, & Nikolay Pavlov, (& Anton Vladzymyrskyy, Natalya Ledikhova,
ria Chernina,

Victor Gombolevskiy, © Ivan Blekhin, () Pavel Gelezhe, © Anna Gonchar, () Valeria Chy
Viladimir Babkin

doi: hups://doi.erg/10.1101/2020.05.20.20100362

This article is a preprint and has not been peer-reviewed [what does this mean?].
It reports new medical research that has yet to be evaluated and so should not be
used to guide clinical practice.

Abstract Info/Histor Metrics [ Preview PDF
Abstract

This dataset contains anonymised human lung computed tomography (CT) scans with
COVID-19 related findings, as well as without such findings. A small subset of studies has
been annotated with binary pixel masks depicting regions of interests (ground-glass
opacifications and consolidations). CT scans were obtained between 1st of March, 2020 and
25th of April, 2020, and provided by municipal hospitals in Moscow, Russia. Permanent link:

https://mosmed.ai/datasets/covid19_1110. This dataset is licensed under a Creative

Work in progress...
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